Objective of the study: Recently, there has been growing interest in the role of salivary nitrate and nitrite in caries protection. Nitrate is a natural compound found in fruits and vegetables and when secreted in saliva, is reduced to nitrite through bacterial respiration and subsequently reduced to nitric oxide in acidic condition. Nitric oxide takes part in oral non-specific immune system and prevents bacterial growth. The aim of present study was to determine the concentration of nitrite and nitrate in saliva of children with different caries activity.
INTRODUCTION
Dental caries is a carbohydrate-mediated infectious disease that is specially regulated by saliva. 1 Caries procedure results from interactions between several risk factors such as microbial flora, diet, host and time. 1 Saliva is known as a part of host factor and a principal part of caries procedure, that prevents caries incidence and development via four different mechanisms: 1. Cleansing effect.
2. Buffering effect. 3. Antibacterial effect. 4 . Aupersaturity of calcium and phosphate.
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On the other hand, saliva contains nitrite and nitrate that may be related to carious defects in the oral cavity. 5 Nitrate is a natural compound, which is found in several types of fruits and vegetables such as lettuce, celery and beetroot and in drinking water. More than 80% of dietary nitrate originates from fruits and vegetables. 6 Exogenous sources of nitrite are less than nitrate and it is found in some kinds of food as an additive ingredient. 7 About 90% of salivary nitrite is the reduced form of salivary nitrate and less than 10% comes from foods. 8 About 25% of the nitrate in plasma is taken up and actively concentrated by the salivary glands, so that salivary concentrations are approximately 10-fold higher than those found in plasma. 14 Preliminary studies revealed that NO expresses its antibacterial effect in two ways-by inhibition of bacterial growth and/or by increase of macrophage-mediated cytotoxicity. 15 Recently, gross attention is paid to the role of salivary nitrate and nitrite in protection against oral diseases so the aim of this study was to evaluate the amount of salivary nitrate and nitrite in children with different caries activity.
MATERIALS AND METHODS
Study cases were collected from 8 randomly selected kindergartens in Babol, Iran. Oral informed consent was obtained from all parents before sample collection and the study protocol was approved by the Ethics Committee of Babol University of Medical Sciences, Iran. About 93 cases, 4 to 6 years old, were examined. Children had no history of systemic disease, metabolic disorders and did not use iron supplements. Using antibiotic drugs and antibacterial mouthrinse and topical fluoride application during a month prior to the study were considered as exclusion parameters. Index of diseased and filled surfaces (DFS) was determined by one examiner using dental mirror under room light and the children were divided into three groups (31 objects in each group) according to caries experience. Group 1 presented DFS < 1 and considered as control group. Group 2 and 3 presented 5 < DFS ≤ 10 and DFS > 10 respectively and considered as case groups. These three groups were matched by sex and age. Saliva sampling was performed from 9 to 11 AM. Children had to eat nothing 1 hour prior to sampling. About 0.5 cc of nonstimulated saliva was obtained from each child and collected in sterile plates. Samples were kept in 4ºC refrigerator before laboratory tests. Samples were removed from refrigerator just before examination and transferred to test tubes after reaching the room temperature. Amounts of nitrite and nitrate were assayed spectrophotometrically at 540 nm using Griess reagent (1,000 µl of 1% 1-naphthylethylendiamine, 200 µl of 1% sulfanilamide and 200 µl of 5% phosphoric acid) according to method of Hortelano et al. 16 Data were analyzed using T-test, Chi-square, ANOVA and multivariate comparisons and p < 0.05 considered statistically significant.
RESULTS
This study was performed on 93 children, 4 to 6 years old (48 boys, 45 girls). Mean DFS was 0 in group 1 (DFS < 1), 7.12 ± 1.38 in group 2 (5 < DFS ≤ 10) and 12.61 ± 1.68 in group 3 (DFS > 10). Table 1 shows mean amounts of nitrite and nitrate in saliva of the aforementioned groups.
Amount of nitrite and nitrate in the third group was significantly more than control and second groups (p < 0.05). Similarly, amount of nitrite and nitrate in second group was more than control, but the difference was not statistically significant (p > 0.05). The results showed that increase in DFS was accompanied by increase in amount of nitrite and nitrate in saliva of the studied children.
DISCUSSION
Based on the results of present study, a positive relationship was found between score of DFS and nitrite and nitrate level in saliva of children with different caries activity means that increase in caries activity was associated by significant increase in nitrite and nitrate level in saliva. Surdilovic found similar outcomes, while evaluating NO and its metabolites concentration in saliva of children with mean age of 13 years. 9 Javadinejad et al performed a study on 6 to 12 years old children and found a positive relationship between degree of dental caries and NO concentration. 17 Zetterquist
showed that amount of NO increases along with increase in degree of dental caries. 18 Bayindir found higher NO concentration in plaque of adults with higher diseased missed and filled teeth (DMFT) score. 19 In a study performed by Carossa, it was found that increase in dental plaque is accompanied by increase in NO concentration. 20 As the aforementioned studies showed, amount of NO increases in subjects with high-caries activity. Poor oral hygiene results in high amount of NO, but caries development shows that high concentrations of NO is not sufficient for caries prevention. 9, 21 Increase in amount of NO in presence of dental caries, indicates host response to bacterial growth. NO is produced by induction of inducible nitric oxide synthase (iNOS) by microorganisms. Once NO is made, it is rapidly transformed to nitrite and nitrate. 13, 19, 20 On the other hand, some authors reported contradicted results. Hedge studied children of two different age groups, 6 to 12 years and 71 months and less. Results of their study indicated that amount of NO and nitrite in children with early childhood caries (ECC) and rampant caries is lower than control group with no dental caries. 22 Doel performed a study on children at the mean age of 7 years and Li studied 20 to 48 years objects and both resulted that higher amount of nitrite and nitrate led to less degree of dental caries. 5, 6 Li suggested that nitrate is an electron receptor that's presence in anaerobic condition can arrest acidic fermentation and acidity of saliva may be reduced due to its action. 6 It should be mentioned that evaluation of each caries-related factor alone, is difficult and no antibacterial salivary compound solely can be determinant in evaluating the risk of dental caries. 23 Regarding to these results, more clinical studies about the relationship between nitrate and nitrite and dental caries seems to be necessary. 
